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(54) APPARATUS FOR CLASSIFYING LOG 

(57)Abstract: 

PROBLEM TO BE SOLVED: To classify logs by 
strength, by measuring weights, diametrical classes, 
impacts and natural frequencies of the logs on the basis 
of signals from a controller part of a strength-sorting 
apparatus and calculating strengths of logs on the basis 
of the measured values. 

SOLUTION: A log is raised and stabilized by a weight 
measurement first- stage cylinder at a position where the 
log is loaded on a log transfer wheel 3. The log is raised 
and a weight of the log is measured by a second-stage 
cylinder at a log-supporting plate fixed to a receiver 
instrument via a load cell. A length of a cut end of the 
log in a vertical direction is measured by a vertical 
direction diameter measurement bar, and a length in a 
horizontal direction is measured by a horizontal 
direction diameter measurement bar. The lengths are 
averaged, thereby obtaining a diameter. A striking 
apparatus 106 drives a hammer by a strike cylinder to 
hit the cut end of the log. A natural frequency- 

measuring apparatus 107 measures a tertiary resonant frequency of the sound at this time. A 
Young's modulus is calculated from the diameter, weight read by a controller part 108, natural 
frequency and length. The log is sorted by color on the basis of a set strength class. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS = . 

[Claim(s)] ■• 
[Claim 1] Grading equipment 101 of the log equipped with the feeder 102 of a log, and the 
assortment equipment 113 according to intensity characterized by providing the following. The 
assortment equipment 113 according to intensity is the weight metering device 104 of a log. Path 
class metering-device 105,105'. The blow equipment 106 and the resonant frequency measuring 
device 107 of a log. The controller section 108 which performs on-the-strength calculation based 
on the measurement value of each aforementioned equipment. 

[Claim 2] Grading equipment of the log according to claim 1 with which the assortment 
equipment 1 1 3 according to intensity of a log is equipped with the classification-by-color 
equipment 109 classified by intensity which classifies a log by color according to intensity, and 
carries out the feature of the bird clapper. 

[Claim 3] Grading equipment of the log according to claim 1 or 2 characterized by being that to 
which the weight metering device 104 of a log measures a weight by the load cell 59 through 
carrying-in frame drive [ the 1st step of] cylinder 19 which it comes to prepare in two stages, and 
carrying-in frame drive [ the 2nd step of] cylinder 20. 

[Claim 4] Grading equipment of a log given in any 1 term of the claims 1-3 to which the blow 
equipment 106 of a log draws the hammer 44 of the blow section near by the coil spring 45 from 
the back of the. blow direction, forms the blow head 24 at the nose of cam of the cylinder 22 for a 
blow, and is characterized by the bird clapper. 

[Claim 5] Grading equipment of a log given in one 1st term of the claims 1-4 characterized by 
being what path class metering-device 105,105' of a log measures a total of four places from the 
upper and lower sides and right and left, and calculates an average diameter as with the bars 49 
and 51 for the perpendicular direction diameter measurement and the bars 50 and 55 for 
horizontal diameter measurement which supported the diameter of the ends cross-section-of-wood 
section in the cylinders 46 and 89 for diameter measurement. 

[Claim 6] Grading equipment of a log given in any 1 term of the claims 1-5 to which the blow 
equipment 106 of a log establishes the automatic positioning mechanism in which the position of 
the hammer 44 of the blow section and the position of the microphone 42 for vibration pickups by 
blow operate so that it may come to the center of a log, according to the size of a log, and is 
characterized by the bird clapper. 

[Claim 7] Grading equipment of a log given in any 1 term of the claims 1-6 to which it uses shock 
absorbing material 41, and is characterized by the bird clapper in case the blow equipment 106 of 
a log holds a microphone. 

[Claim 8] Grading equipment of a log given in any 1 term of the claims 1-7 which the controller 
section 108 of the grading equipment 101 of a log reads the resonant frequency when hitting a log, 
and are characterized by being what performs on-the-strength calculation of a log by making 3rd 
resonance frequency into a measurement value. 

[Claim 9] Grading equipment of a log given in any 1 term of the claims 1-8 characterized by 
classifying simultaneously an on-the-strength grade and a path class grade in the grading 
equipment of a log. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the feeder of a log, and 
the grading equipment of the log equipped with the assortment equipment according to intensity. 
[0002] 

[Description of the Prior Art] As equipment which classifies the on-the-strength grade of a log, it 
grows, and it is a state, the cross section of wood of a log is hit [ it stacks, and ] with a hammer 
etc., the resonant frequency of the log at that time is measured, and the simple method of 
presuming the Young's modulus of a log in a bolt commercial scene etc. is proposed (JP,7- 
103945,A official report). Moreover, although the partition of the path class of a log is generally 
performed by measuring the diameter of a log in a bolt commercial scene etc., the example which 
is performing mechanically the on-the-strength partition (classification according to intensity) of a 
log until now is not seen. 
[0003] 

[Problem(s) to be Solved by the Invention] In the partition technology of the on-the-strength grade 
of the conventional log, since it grows, and it stacks, the density of a log is presumed per group of 
a state and a Young's modulus is computed using the value, only the near intensity of a log is 
known. For this reason, although it grows, and it stacks and comparison of the intensity of the 
group unit comrade of a state or the log comrade in the inside of the group unit can be performed, 
evaluating the computed value as an on-the-strength value of each log runs short of reliability. 
Moreover, efficiency was inferior, in order to obtain and stack, to measure in the state and to have 
classified the log for every class, such as intensity, if a great effort is required and united with 
carrying out total measurement by the conventional method, since it depends for measurement on 
the help. 
[0004] 

[Means for Solving the Problem] this invention person made it possible to establish the supply 
organization of the log according to the use, and to attain the increase in efficiency of manufacture 
of wooden goods in view of the above, by carrying out total measurement of each weight, path 
class, and resonant frequency mechanically, offering the equipment in which the class partition 
which is reliability, such as being high, is possible, and using this equipment further, about the log 
accumulated on the bolt commercial scene etc. as a result of wholeheartedly research. That is, this 

• invention is grading equipment of the log of the following composition. 

/ (1) In the grading equipment 101 of the log equipped with the feeder 102 of a log, and the 
assortment equipment 113 according to intensity The assortment equipment 113 according to 
intensity The weight metering device 104 and path class metering-device 105,105' of a log, It 
comes to have the on-the-strength measurement section 103 of the log which consists of the blow 
equipment 106 of a log and a resonant frequency measuring device 107, and the controller section 
108 that performs on-the-strength calculation based on the measurement value of each 
aforementioned equipment. Grading equipment of the log characterized by being what classifies a 
log according to intensity based on the signal from the aforementioned controller section 108. 
(2) Grading equipment of a log given in (1) term to which the assortment equipment 113 
according to intensity of a log equips with the classification-by-color equipment 109 classified by 
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intensity which classifies a log by color according to intensity, and carries out the feature of the 
bird clapper. 

(3) a log - a weight - a metering device -- 104 — a cylinder - two stages — preparing — 
becoming — carrying in — a frame - a drive — one - a step — ** a cylinder — 19 - carrying in — 
a frame - a drive - two — a step ** - a cylinder -- 20 minding ~ a load cell - 59 - a weight 
measuring - a thing - it is - things the feature - ** - carrying out - (-- one --) - a term 

or 

/ (4) Grading equipment of a log given in any 1 term of the (1 ) term - (3) term to which the blow 
equipment 106 which is a log draws the hammer 44 of the blow section near by the coil spring 45 
from the back of the blow direction, forms the blow head 24 at the nose of cam of the cylinder 22 
for a blow, and is characterized by the bird clapper. 

[0005] (5) Grading equipment of a log given in any 1 term of the (1) term - (4) term characterized 
by being what the path class metering device 105 which is a log measures a total of four places 
from the upper and lower sides and right and left, and calculates an average diameter as with the 
bars 49 and 51 for the perpendicular direction diameter measurement and the bars 50 and 55 for 
horizontal diameter measurement which supported the diameter of the ends cross-section-of-wood 
section in the cylinders 46 and 89 for diameter measurement. 

(6) a log - a blow equipment — 106 — a log — a size — responding -- a blow — the section — a 
hammer — 44 — a position — and — a blow — depending — a vibration pickup ** — a 
microphone — 42 a position — a log — a center — coming — as — operating — automatic — 
positioning — a mechanism ~ preparing — a bird clapper — the feature — ** — carrying out — (— 
one — ) — a term (— five — ) 

(7) Grading equipment of a log given in any 1 term of the (1) term - (6) term to which it uses 
shock absorbing material 41, and is characterized by the bird clapper in case the blow equipment 
106 of a log holds a microphone. 

(8) a log ~ grading — equipment - 101 — a controller — the section - 108 - a log -- having hit -- 
the time — a resonant frequency — reading — the — three — order — resonance frequency — a 
measurement value — ** — carrying out — a log - intensity — calculation — carrying out — a thing 

- it is -- things — the feature --**-- carrying out - (-- one — ) — a term (-- seven — ) — a term 

— some — one — a term — a 

(9) Grading equipment of a log given in any 1 term of the (1) term - (8) term characterized by 
classifying simultaneously an on-the-strength grade and a path class grade in the grading 
equipment of a log. 

[0006] 

[Embodiments of the Invention] The gestalt of implementation of invention is explained with 
reference to a drawing based on an example. Drawing 1 is the plan showing the whole grading 
equipment of the log of this invention, and the schematic diagram of the controller section. In 
drawing 1 the wheel for ** material, and 6 for diameter measurement section covering and 3 
Measurement section covering, In 8, injection equipment and 10 the carrying-in equipment axis of 
rotation and 14 for the motor for ** material, and 1 1 A carrying-in frame, 15 a log eccrisis lever 
and 19 for a log taking-out lever and 16 Carrying-in frame drive [ the 1st step of] cylinder, 
Carrying-in frame drive [ the 2nd step of] cylinder and 75 20 A partition material ** frame, 79 a 
sprocket and 81 for a partition material ** material motor and 80 The chain for ** material, 82 a 
partition material ** material frame and 101 for the koro for ** material, and 83 Grading 
equipment, 102 a weight metering device and 105,105' for a feeder (carrying-in section) and 104 
A path class metering device, In 106, the controller section and 109 take out a resonant frequency 
measuring device and 108, blow equipment and 107 take out the classification taking-out section 
classified by intensity, and 111 for the classification-by-color equipment classified by intensity, 
and 1 10, equipment and 112 show the on-the-strength classification classified bypath class, and 
113 shows the assortment equipment according to intensity. Hereafter, the structure and operation 
are explained based on each drawing of drawing 2 - drawin g 10 . Drawing 2 is the front view of 
the D-D cross section of drawing 1 , and is mechanism explanatory drawing of an injection of a 
log, carrying in, and a taking-out portion, drawing - setting - 9 - the chain for ** material, and 
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12 - the chain for carrying in, and 13 -- a ****** switch and 17 - in an eccrisis cylinder and 18, a 
partition material ** material frame and 84 take out an injection frame and 83, a taking-out 
cylinder and 21 take out a log and 111 for a ** material motor and 100, and equipment and 102 
show a feeder (carrying-in section) 

[0007] In drawing 2 , with the injection equipment 8 of a log, the log is beforehand loaded on the 
chain 9 for ** material of the injection frame 21, and an injection switch (not shown) is operated, 
the motor 10 for ** material is driven, and it puts one at a time on the carrying-in frame 14. If put 
on the aforementioned carrying-in frame 14, carrying-in frame drive [ the 1st step of] cylinder 19 
will rotate the carrying-in frame 14 to the position which becomes level to the surroundings of the 
carrying-in equipment axis of rotation 11, and will stop. And if the chain 12 for carrying in is 
driven by the ** material motor 84, it sends to the nose of cam of the carrying-in frame 14 and the 
****** switch 13 turns on, while stopping the ** material motor 84, the carrying-in frame 14 is 
rotated in carrying-in frame drive [ the 2nd step of] cylinder 20, and a log is carried on the wheel 
3 ( drawing 1 , drawing 3 ) for ** material. 

[0008] Drawing 3 is the front view of the main part of grading equipment of the log of this 
invention, and is outline explanatory drawing. In drawing, in a coloring positioning stopper and 5, 
the limit switch for a coloring material check and 7 show a blow positioning stopper, and 85 
shows [ 2 / the positioning stopper of diameter measurement, and 4 ] a ** material motor. In 
addition, the classification-by-color equipment 1 09 ( drawing 1 , drawin g 7 postscript) classified 
by intensity was omitted. 

[0009] Next, the structure of the weight metering device 104 shown in drawin g 3 and an operation 
are explained. Drawing 4 is the side elevation of the weight metering device 104. drawing — 
setting — 56 — a log support plate and 57 — a log support plate receptacle and 58 — a load cell 
receptacle implement, 59 load cells, and 60 - in the 2nd step cylinder for weight measurement, 
and 61, the 2nd step dummy support, and 64 and 65 show 66, and, as for the 1st step cylinder for 
weight measurement, and 62, guide block and 67 show a guide rail, as for the 1st step dummy 
support and 63 In drawing 4 , after lifting a log in the 1 st step cylinder 61 for weight measurement 
and stabilizing a log in the position put on the wheel 3 ( drawing 1 , drawing 3 ) for ** material by 
the aforementioned carrying-in frame 14 ( drawing 1 , drawin g 2 ), with the log support plate 56 
fixed to the load cell receptacle implement 58 through the load cell 59 in the 2nd step cylinder 60 
for weight measurement, a log is lifted and a weight is measured with a metering device. As for a 
weight metering device, it is desirable to use the guide block 64 and 65 with which the ball 
bearing was enclosed so that the disturbance by frictional resistance etc. might not influence the 
display of a load cell, and guide rails 66 and 67. The above-mentioned weight measurement value 
is sent to the controller section 1 08 ( drawin g 1 , drawing 10 ), and serves as data of on-the- 
strength calculation. After the completion of weight measurement releases previously the 2nd step 
cylinder 60 for weight measurement, next releases the 1st step cylinder 61 for weight 
measurement, and it is made to protect a load cell 59. If the weight measurement backward above- 
mentioned load cell 59 is released, with the wheel 3 for ** material shown in drawing 3 , by the 
** material motor 85, it will carry out ** material and will stop till the place of the positioning 
stopper 2 of diameter measurement. 

[0010] Next, the structure of a path class metering device and an operation are explained. 
Drawing 5 is the B-B cross section of drawing 1 , and is the front view of a diameter metering 
device, drawing — setting — 46 — the cylinder for diameter measurement, and 47 ~ a guide rail 
and 48 — guide block, and 49 and 51 — the bar for the perpendicular direction diameter 
measurement, and 50 and 55 - in guide block and 54, a guide rail, and 87, 88 and 90 show a bar, 
and 89 shows [ the bar for horizontal diameter measurement, and 52 / a cylinder soffit positioning 
stopper and 53 ] the cylinder for diameter measurement As shown in drawing 5 , the length of the 
perpendicular direction of the cross section of wood of a log 100 is measured with the bars 49 and 
51 for the perpendicular direction diameter measurement, and horizontal length is measured with 
the bars 50 and 55 for horizontal diameter measurement again, and both average is taken and it 
considers as the diameter of a log which is a cross section of wood on the other hand. It is fixed to 
guide block 48, and the bar 49 for the perpendicular direction diameter measurement enables it to 
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slide on a guide-rail 47 top, and connects the guide block 48. with the end of the cylinder 46 for 
diameter measurement through a bar 86. The bar 51 for the perpendicular direction diameter 
measurement is connected also like the other end. The bars 50 and 55 for horizontal diameter 
measurement are also made into the same structure, and are connected with the cylinder 89 for 
diameter measurement. Since guide block which slides on a guide-rail top freely was connected so 
that it might consider as the end and the other end of a cylinder, it becomes unnecessary thus, to 
fix the position of a log 100 correctly at the time of measurement. That is, it is because it is hung 
by it and the whole cylinder can move, if a log is inserted with the aforementioned bar for 
diameter measurement. 

[001 1] Next, a log 100 is sent to the blow positioning stopper 7 through the wheel 3 for ** 
material ( drawing 3 ), the diameter of the remaining cross section of wood of a log 100 is 
measured by the bars 32 and 33 for diameter measurement, and 34 and 35 like the above 
( drawing^ ), and an average diameter is computed. The vertical and each level diameter 
measurement value of the above-mentioned cross section of wood are sent to the controller 
section ( drawing! , drawin gJO ), and serve as data of on-the-strength calculation and a path class 
partition. 

[0012] Next, the structure of the blow equipment of a log and an operation are explained. Drawin g 
6 is diameter measurement of a log, and explanatory drawing of blow equipment. In drawing a 
blow positioning stopper and 22 7 The cylinder for a blow, 23 a blow head and 25 for a blow 
equipment frame and 24 Guide block, In 26, a guide rail and 27 links 1 and 28 The cylinder for 
blow equipment movement, 29 the bearing for a link, and 3 1 for the guide rail for diameter 
measurement, and 30 Guide block, 32-35 guide block and 37 for the bar for diameter 
measurement, and 36 The bearing for a link, 38 the switch for ******, and 40 for links 2 and 39 
Microphone maintenance metallic ornaments, 41 — shock absorbing material and 42 — the 
microphone for vibration pickups, and 43 - a link pin and 44 - in a hammer and 44', the coil- 
spring position at the time of a blow and 106 show blow equipment, and, as for the hammer 
position at the time of a blow, and 45, 107 shows a resonant frequency measuring device, as for a 
coil spring and 45 1 

[0013] As shown in drawing 6 , blow equipment 106 is set in the state after the 2nd diameter 
measurement of a cross section of wood. As a hammer 44 is driven in the cylinder 22 for a blow 
after releasing the aforementioned bars 32 and 33 for diameter measurement, and 34 and 35, the 
cross section of wood of a log 100 is hit and it is shown in the resonant frequency measuring 
device 107 The resonance frequency of the sound at this time is collected with the microphone 42 
for vibration pickups, in the controller section 108 ( drawing 1 , draw ing 10 ) The frequency of the 
peak value of the wave is defined as the primary resonance frequency [ secondary / 3rd ] from the 
method of a low of frequency, and the 3rd resonance frequency (3rd resonance frequency) is 
adopted. Moreover, the aforementioned microphone 42 for vibration pickups is held with shock 
absorbing material 41, such as sponge, and is being fixed to the blow equipment frame 23. The 
cylinder 22 for a blow and the hammer 44 are attached in this blow equipment frame 23, and these 
whole is connected with it possible [ sliding ] by the link pin 43. Moreover, when the bars 34 and 
35 for diameter measurement which slide on the guide-rail 29 top for diameter measurement 
through a link 1 (27) and a link 2 (38) opened and closed, this link pin 43 is interlocked with it, 
and the link pin 43 goes up and down it, and it enabled it to maintain the position of a hammer 44 
at the center of a log 100. And the blow head 24 was formed at the nose of cam of the 
aforementioned cylinder 22 for a blow, the coil spring 45 was attached in the middle of the arm of 
a hammer 44, and the hammer 44 is drawn near from the opposite side of the blow direction. A 
position and strength are adjusted so that a coil spring 45 may not hit a log 1 00 further after a 
hammer's 44 hitting. 

[0014] When abnormalities are in the judgment result of the above-mentioned measurement, and 
a measurement value, again, it hits and measurement is redone. When abnormalities are in a 
measurement result 5 times or more, measurement is stopped and a log and a system are checked. 
[0015] Next, based on the "formula 1 " shown in the following, the Young's modulus of a log is 
computed in the controller section 108 from the length of the log 100 beforehand inputted as the 
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diameter of the log 100 read in the controller section 108 ( drawin g 1 , drawing 10 ), the weight, 
and the resonant frequency (3rd resonance frequency). Then, a log 100 is sent to the coloring 
positioning stopper 4 with the wheel 3 ( drawing 3 ) for ** material, and it is colored the cross 
section of wood of a log 100 according to intensity based on the on-the-strength grade which had 
carried out an arbitrary setup beforehand (postscript). 

the above, and "formula l M :Ef==4L2f2rho/980 - here, they are the Young's modulus (Kgtfcm2) of 
Ef:log, and the density [ of L:log ] of a length (cm) flog of a resonant frequency (Hz) rhorlog 
(kg/cm3) 

[0016] Next, the coloring according to intensity to a log is explained. Draw ing 7 is classification- 
by-color plant layout drawing classified by intensity with the C-C cross section of drawing 1 . 
drawing setting - 68 - a coloring equipment drive cylinder and 69 — a coloring equipment 
susceptor and 70 — in spray fixed metallic ornaments and 73, a guide rail and 74 show guide block 
and 109 shows [ a spray and 71 / the cylinder for coloring, and 72 ] the classification-by-color 
equipment classified by intensity ** [ lighting of the coloring according to intensity to a log of the 
limit switch 5 ( drawing_3 ) for a coloring material check / move / horizontally / to the center of a 
log 100 / the coloring equipment drive cylinder 68 / the coloring equipment susceptor 69 fixed 
through the guide block 74 which slides on the guide-rail 73 top of d rawing 7 ] And the cylinder 
71 for coloring is driven according to the directions from the controller section 108 ( drawing 1 , 
drawing-10 ), a spray 70 is pushed, and a log 100 is colored. For example, in a two or more 
Youngs-modulus 70x103 Kgtfcm log, 50x103 Kgf/cm2 <= log <70xl03 Kgtfcm2 colors red blue 
and a less than two 50x103 Kgf7cm log black. 

[0017] And finally a log 100 is sent to the coloring positioning stopper 4 with the wheel 3 
( drawing_3 ) for ** material, and a log 100 is taken out out of a measuring instrument with the log 
taking-out lever 15 ( drawing 2 ). The above-mentioned log taking-out lever 15 is driven in the 
taking-out cylinder 18, and receives a log 100 with the log discharge lever 16. This log discharge 
lever 16 that received the log 100 is driven in the discharge cylinder 17, and takes down a log 100 
to the partition material ** material frame 83. 

[0018] Next, the classification after eccrisis is explained. Drawing 8 is drawing of the partition 
material eccrisis section and a partition material place with the A-A cross section of drawin g 1 . In 
drawing, in a partition material ** frame and 76, a partition material eccrisis bearing and 77 show 
a partition material eccrisis lever ( drawin g 1 ), and 78 shows [ 75 ] a partition material eccrisis 
cylinder. After eccrisis, it takes out with the classification taking-out section 1 10 ( drawing 10 ) 
classified by intensity of a log, equipment 1 1 1 ( drawin g 10 ) is controlled by the controller 
section 108 ( drawing ,! . drawing 10), and it takes on-the-strength classification 1 12 ( drawing 1 , 
dravmgiO ) according to the path class. The log 100 taken down on the partition material ** 
material frame 83 with the aforementioned log eccrisis lever 16 ( drawing 2 ) aligns on the 
partition material ** frame 75 ( drawing 1 , drawin g 8 ) with the partition material eccrisis lever 
77 ( drawingj, , drawing jj ) according to the intensity classified by each grade by the koro 82 for 
** material driven by the partition material ** material motor 79 ( drawing 1 ). 
[0019] Next, correlation of the actual bending Young's modulus of a timber trimming **** 
lumber article is indicated from it to be the Young's modulus of the log measured using this 
equipment. Drawing 9 is the correlation diagram of Young's modulus Ef of a log, and Young's 
modulus MOE of a lumber article. In drawing, they are R= correlation coefficient and n= 
measurement size. As shown in drawing, both correlation is understood that it is as high as 0.75 
and the reliability of on-the-strength evaluation of this equipment is high. 

[0020] The block diagram of the whole grading equipment of the log of this invention is shown in 
drawingjO . In drawing, the controller section 108 is a computer, orders it on-the-strength 
calculation and control of equipment with the measurement data from the sensor of each 
aforementioned equipment, and carries out the on-the-strength partition of a log by classification 
by color with the classification-by-color equipment 109 classified by intensity. And after 
controlling the classification taking-out section 1 10 classified by intensity, and ejection equipment 
1 1 1 after discharge and taking on-the-strength classification 1 12 classified by path class, a log 100 
aligns on the partition material ** frame 75 according to the on-the-strength classification 
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classified by path class according to the intensity classified according to the grade. 
[0021] 

[Effect of the Invention] It gets twisted in this invention and the operation effect like ****** i s 
demonstrated. 

In order according to invention of 1 and a claim 1 for the on-the-strength measurement section of 
a log to be constituted by a weight metering device, a path class metering device, and blow 
equipment and its natural-vibration measuring device, to calculate such measurement data 
synthetically in the controller section and to perform on-the-strength evaluation, correlation with 
the intensity of an actual lumber article is high, and it is reliable. 

According to invention of 2 and a claim 2, since a coloring partition can be carried out with 
classification-by-color equipment according to the intensity of a log, the classification display 
according to intensity is clear, and intelligible. 

Although a log rotates in the stabilized direction and a shocking load is applied to a weight 
metering device when almost all the logs with which measurement is presented are put on the 
susceptor of a weight metering device according to invention of 3 and a claim 3, since deflection 
and its cross section were irregular circles It writes as the structure of making the cylinder of a log 
into two stages with this equipment, lifting a log in the cylinder of the 1 st step, supporting a log in 
the stable position and next lifting it further in the cylinder of the 2nd step through a load cell. It 
can avoid that a shocking load joins a load cell, and it is possible. [ of an exact gravimetry ] 
Since hitting a log further after a hammer's hitting since according to invention of 4 and a claim 4 
the hammer of the blow section of a log is drawn near with a spring from the back of the blow 
direction and a position and strength are adjusted was prevented and it attached the blow head at 
the nose of cam of a cylinder rod again, generating of unnecessary blow sound is pressed down. 
In case according to invention of 5 and a claim 5 a measurement bar is applied and measured in 
both the cross-sections-of-wood section of a log from the 2-way which intersects perpendicularly, 
those averages are written as a diameter value and it asks for the timber volume of a log, the error 
by deformation of a cross section etc. can be lessened. 

Since according to invention of 6 and a claim 6 the automatic positioning mechanism was 
established so that blow equipment might come the position of the microphone for vibration 
pickups by blow, and a hammer to the center of the cross section of wood according to the size of 
a log, the measurement data of the resonant frequency of an exact log can be obtained. 
According to invention of 7 and a claim 7, it can prevent that a noise mixes in blow sound by 
vibration of a base material by having supported the microphone for blow sound sound-collecting 
through shock absorbing material. 

According to invention of 8 and a claim 8, the resonant frequency when hitting a log is read, the 
3rd resonance frequency is written as a measurement value, and the functionality of the Young's 
modulus of a log and the Young's modulus of them to a timber trimming **** lumber article is 
high. 

According to invention of 9 and a claim 9, since the grade according to intensity and the grade 
according to path class are [ grading of a log ] simultaneously classifiable, the supply organization 
of the log according to the use can be established, and the increase in efficiency of manufacture of 
a wood product can be attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the feeder of a log, and 
the grading equipment of the log equipped with the assortment equipment according to intensity. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] As equipment which classifies the on-the-strength grade of a log, it 
grows, and it is a state, the cross section of wood of a log is hit [ it stacks, and ] with a hammer 
etc., the resonant frequency of the log at that time is measured, and the simple method of 
presuming the Young's modulus of a log in a bolt commercial scene etc. is proposed (JP,7- 
103 945, A official report). Moreover, although the partition of the path class of a log is generally 
performed by measuring the diameter of a log in a bolt commercial scene etc., the example which 
is performing mechanically the on-the-strength partition (classification according to intensity) of a 
log until now is not seen. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] It gets twisted in this invention and the operation effect like ****** i s 
demonstrated. 

In order according to invention of 1 and a claim 1 for the on-the-strength measurement section of 
a log to be constituted by a weight metering device, a path class metering device, and blow 
equipment and its natural-vibration measuring device, to calculate such measurement data 
synthetically in the controller section and to perform on-the-str ength evaluation, correlation with 
the intensity of an actual lumber article is high, and it is reliable. 

According to invention of 2 and a claim 2, since a coloring partition can be carried out with 
classification-by-color equipment according to the intensity of a log, the classification display 
according to intensity is clear, and intelligible. 

In invention of 3 and a claim 3, deflection and its cross section of almost all the logs with which 
measurement is presented are irregular circles. Therefore, although a log rotates in the stabilized 
direction and a shocking load is applied to a weight metering device when it puts on the susceptor 
of a weight metering device It writes as the structure of making the cylinder of a log into two 
stages with this equipment, lifting a log in the cylinder of the 1st step, supporting a log in the 
stable position and next lifting it further in the cylinder of the 2nd step through a load cell. It can 
avoid that a shocking load joins a load cell, and it is possible. [ of an exact gravimetry ] 
Since hitting a log further after a hammer's hitting since according to invention of 4 and a claim 4 
the hammer of the blow section of a log is drawn near with a spring from the back of the blow 
direction and a position and strength are adjusted was prevented and it attached the blow head at 
the nose of cam of a cylinder rod again, generating of unnecessary blow sound is pressed down. 
In case according to invention of 5 and a claim 5 a measurement bar is applied and measured in 
both the cross-sections-of-wood section of a log from the 2 -way which intersects perpendicularly, 
those averages are written as a diameter value and it asks for the timber volume of a log, the error 
by deformation of a cross section etc. can be lessened. 

Since according to invention of 6 and a claim 6 the automatic positioning mechanism was 
established so that blow equipment might come the position of the microphone for vibration 
pickups by blow, and a hammer to the center of the cross section of wood according to the size of 
a log, the measurement data of the resonant frequency of an exact log can be obtained. 
According to invention of 7 and a claim 7, it can prevent that a noise mixes in blow sound by 
vibration of a base material by having supported the microphone for blow sound sound-collecting 
through shock absorbing material. 

According to invention of 8 and a claim 8, the resonant frequency when hitting a log is read, the 
3rd resonance frequency is written as a measurement value, and the functionality of the Young's 
modulus of a log and the Young's modulus of them to a timber trimming **** lumber article is 
high. 

According to invention of 9 and a claim 9, since the grade according to intensity and the grade 
according to path class are [ grading of a log ] simultaneously classifiable, the supply organization 
of the log according to the use can be established, and the increase in efficiency of manufacture of 
a wood product can be attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the partition technology of the on-the-strength grade 
of the conventional log, since it grows, and it stacks, the density of a log is presumed per group of 
a state and a Young's modulus is computed using the value, only the near intensity of a log is 
known. For this reason, although it grows, and it stacks and comparison of the intensity of the 
group unit comrade of a state or the log comrade in the inside of the group unit can be performed, 
evaluating the computed value as an on-the-strength value of each log runs short of reliability. 
Moreover, efficiency was inferior, in order to obtain and stack, to measure in the state and to have 
classified the log for every class, such as intensity, if a great effort is required and united with 
carrying out total measurement by the conventional method, since it depends for measurement on 
the help. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] this invention person made it possible to establish the supply 
organization of the log according to the use, and to attain the increase in efficiency of manufacture 
of wooden goods in view of the above, by carrying out total measurement of each weight, path 
class, and resonant frequency mechanically, offering the equipment in which the class partition 
which is reliability, such as being high, is possible, and using this equipment further, about the log 
accumulated on the bolt commercial scene etc. as a result of wholeheartedly research. That is, this 
invention is grading equipment of the log of the following composition. 

(1) In the grading equipment 101 of the log equipped with the feeder 102 of a log, and the 
assortment equipment 113 according to intensity The assortment equipment 113 according to 
intensity The weight metering device 104 and path class metering-device 105,105' of a log, It 
comes to have the on-the-strength measurement section 103 of the log which consists of the blow 
equipment 106 of a log and a resonant frequency measuring device 107, and the controller section 
108 that performs on-the-strength calculation based on the measurement value of each 
aforementioned equipment. Grading equipment of the log characterized by being what classifies a 
log according to intensity based on the signal from the aforementioned controller section 108. 

(2) Grading equipment of a log given in (1) term to which the assortment equipment 1 1 3 
according to intensity of a log equips with the classification-by-color equipment 109 classified by 
intensity which classifies a log by color according to intensity, and carries out the feature of the 
bird clapper. 

(3) a log a weight -- a metering device — 104 — a cylinder — two — stages - preparing — 
becoming — carrying in — a frame — a drive — one — a step — ** — a cylinder — 19 — carrying in — 
a frame - a drive — two — a step - ** - a cylinder - 20 — minding — a load cell — 59 — a weight 
— measuring — a thing — it is — things — the feature — ** — carrying out — (— one — ) — a term — 
or 

(4) Grading equipment of a log given in any 1 term of the (1) term - (3) term to which the blow 
equipment 1 06 which is a log draws the hammer 44 of the blow section near by the coil spring 45 
from the back of the blow direction, forms the blow head 24 at the nose of cam of the cylinder 22 
for a blow, and is characterized by the bird clapper. 

[0005] (5) Grading equipment of a log given in any 1 term of the (1) term - (4) term characterized 
by being what the path class metering device 1 05 which is a log measures a total of four places 
from the upper and lower sides and right and left, and calculates an average diameter as with the 
bars 49 and 51 for the perpendicular direction diameter measurement and the bars 50 and 55 for 
horizontal diameter measurement which supported the diameter of the ends cross-section-of-wood 
section in the cylinders 46 and 89 for diameter measurement. 

(6) a log -- a blow ~ equipment — 106 - a log — a size — responding — a blow -- the section — a 
hammer — 44 — a position — and — a blow — depending — a vibration pickup — ** — a 
microphone — 42 — a position — a log — a center — coming — as — operating — automatic — 
positioning — a mechanism — preparing - a bird clapper — the feature ** — carrying out — (~ 
one — ) — a term (— five — ) 

(7) Grading equipment of a log given in any 1 term of the (1) term - (6) term to which it uses 
shock absorbing material 41, and is characterized by the bird clapper in case the blow equipment 
106 of a log holds a microphone. 
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(8) a log - grading -- equipment 101 — a controller - the section — 108 — a log - having hit — 
the time — a resonant frequency -- reading — the — three — order — resonance frequency — a 
measurement value — ** carrying out -- a log -- intensity ~ calculation -- carrying out - a thing 

— it is — things — the feature — ** — carrying out -- (~ one --) - a term (- seven --) — a term 

— some — one — a term — a 

(9) Grading equipment of a log given in any 1 term of the (1) term - (8) term characterized by 
classifying simultaneously an on-the-strength grade and a path class grade in the grading 
equipment of a log. 

[0006] 

[Embodiments of the Invention] The form of implementation of invention is explained with 
reference to a drawing based on an example. Drawing 1 is the plan showing the whole grading 
equipment of the log of this invention, and the schematic diagram of the controller section. In 
drawing 1 the wheel for ** material, and 6 for diameter measurement section covering and 3 
Measurement section covering, In 8, injection equipment and 10 the carrying-in equipment axis of 
rotation and 14 for the motor for ** material, and 1 1 A carrying-in frame, 15a log discharge lever 
and 19 for a log taking-out lever and 16 Carrying-in frame drive [ the 1st step of] cylinder, 
Carrying-in frame drive [the 2nd step of] cylinder and 75 20 A partition material ** frame, 79 a 
sprocket and 81 for a partition material ** material motor and 80 The chain for ** material, 82 a 
partition material ** material frame and 101 for KORO for ** material, and 83 Grading 
equipment, 102 a weight metering device and 105,105' for a feeder (carrying-in section) and 104 
A path class metering device, In 106, the controller section and 109 take out a resonant frequency 
measuring device and 108, blow equipment and 107 take out the classification taking-out section 
classified by intensity, and 111 for the classification-by-color equipment classified by intensity, 
and 110, equipment and 112 show the on-the-strength classification classified by path class, and 
113 shows the assortment equipment according to intensity. Hereafter, the structure and operation 
are explained based on each drawing of drawing 2 - drawing 10 . Drawing 2 is the front view of 
the D-D cross section of drawin g 1 , and is mechanism explanatory drawing of an injection of a 
log, carrying in, and a taking-out portion, drawing — setting - 9 — the chain for ** material, and 
12 - the chain for carrying in, and 13 - a ****** switch and 17 - in a discharge cylinder and 18, 
a partition material ** material frame and 84 take out an injection frame and 83, a taking-out 
cylinder and 21 take out a log and 1 1 1 for a ** material motor and 100, and equipment and 102 
show a feeder (carrying-in section) 

[0007] <A To HREF- , VTokujitu/tjitemdrw.ipdl?N0000=237&N0500=lE_N/;>>?9; <? 
9///&N0001=42&N0552=9&N0553=000004 n TARGET-''tjitemdrw"> drawing 2 With the 
injection equipment 8 of a log, it sets, and the log is beforehand loaded on the chain 9 for ** 
material of the injection frame 21, and an injection switch (not shown) is operated, the motor 10 
for ** material is driven, and it puts one at a time on the carrying-in frame 14. If put on the 
aforementioned carrying-in frame 14, carrying-in frame drive [ the 1st step of] cylinder 19 will 
rotate the carrying-in frame 14 to the position which becomes level to the surroundings of the 
carrying-in equipment axis of rotation 1 1 , and will stop. And if the chain 12 for carrying in is 
driven by the ** material motor 84, it sends to the nose of cam of the carrying-in frame 14 and the 
****** switch 13 turns on, while stopping the ** material motor 84, the carrying-in frame 14 is 
rotated in carrying-in frame drive [ the 2nd step of] cylinder 20, and a log is carried on the wheel 
3 ( drawing 1 , drawing 3 ) for ** material. 

[0008] D rawin g 3 is the front view of the main part of grading equipment of the log of this 
invention, and is outline explanatory drawing. In drawing, in a coloring positioning stopper and 5, 
the limit switch for a coloring material check and 7 show a blow positioning stopper, and 85 
shows [ 2 / the positioning stopper of diameter measurement, and 4 ] a ** material motor. In 
addition, the classification-by-color equipment 109 ( drawin g 1 , drawing 7 postscript) classified 
by intensity was omitted. 

[0009] Next, the structure of the weight metering device 104 shown in drawin g 3 and an operation 
are explained. Drawing 4 is the side elevation of the weight metering device 1 04. drawing - 
setting - 56 - a log support plate and 57 — a log support plate receptacle and 58 - a load cell 
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receptacle implement, 59 load cells, and 60 ~ in the 2nd step cylinder for weight measurement, 
and 61, the 2nd step dummy support, and 64 and 65 show 66, and, as for the 1st step cylinder for 
weight measurement, and 62, guide block and 67 show a guide rail, as for the 1st step dummy 
support and 63 In drawing 4 , after lifting a log in the 1st step cylinder 61 for weight measurement 
and stabilizing a log in the position put on the wheel 3 ( drawin g 1 , drawing 3 ) for ** material by 
the aforementioned carrying-in frame 14 ( drawing 1 , drawing 2 ), with the log support plate 56 
fixed to the load cell receptacle implement 58 through the load cell 59 in the 2nd step cylinder 60 
for weight measurement, a log is lifted and a weight is measured with a metering device. As for a 
weight metering device, it is desirable to use the guide block 64 and 65 with which the ball 
bearing was enclosed so that the disturbance by frictional resistance etc. might not influence the 
display of a load cell, and guide rails 66 and 67. The above-mentioned weight measurement value 
is sent to the controller section 108 ( drawing 1 , drawin g 1 0 ), and serves as data of on-the- 
strength calculation. After the completion of weight measurement releases previously the 2nd step 
cylinder 60 for weight measurement, next releases the 1st step cylinder 61 for weight 
measurement, and it is made to protect a load cell 59. If the weight measurement backward above- 
mentioned load cell 59 is released, with the wheel 3 for ** material shown in drawing 3 , by the 
** material motor 85, it will carry out ** material and will stop till the place of the positioning 
stopper 2 of diameter measurement. 

[0010] Next, the structure of a path class metering device and an operation are explained. 
Drawin g_5 is the B-B cross section of drawing 1 , and is the front view of a diameter metering 
device, drawing ~ setting — 46 — the cylinder for diameter measurement, and 47 — a guide rail 
and 48 — guide block, and 49 and 51 - the bar for the perpendicular direction diameter 
measurement, and 50 and 55 ~ in guide block and 54, a guide rail, and 87, 88 and 90 show a bar, 
and 89 shows [ the bar for horizontal diameter measurement, and 52 / a cylinder soffit positioning 
stopper and 53 ] the cylinder for diameter measurement As shown in drawin g 5 , the length of the 
perpendicular direction of the cross section of wood of a log 100 is measured with the bars 49 and 
51 for the perpendicular direction diameter measurement, and horizontal length is measured with 
the bars 50 and 55 for horizontal diameter measurement again, and both average is taken and it 
considers as the diameter of a log which is a cross section of wood on the other hand. It is fixed to 
guide block 48, and the bar 49 for the perpendicular direction diameter measurement enables it to 
slide on a guide-rail 47 top, and connects the guide block 48 with the end of the cylinder 46 for 
diameter measurement through a bar 86. The bar 51 for the perpendicular direction diameter 
measurement is connected also like the other end. The bars 50 and 55 for horizontal diameter 
measurement are also made into the same structure, and are connected with the cylinder 89 for 
diameter measurement. Since guide block which slides on a guide-rail top freely was connected so 
that it might consider as the end and the other end of a cylinder, it becomes unnecessary thus, to 
fix the position of a log 100 correctly at the time of measurement. That is, it is because it is hung 
by it and the whole cylinder can move, if a log is inserted with the aforementioned bar for 
diameter measurement. 

[001 1] Next, a log 100 is sent to the blow positioning stopper 7 through the wheel 3 for ** 
material ( drawing 3 ), the diameter of the remaining cross section of wood of a log 100 is 
measured by the bars 32 and 33 for diameter measurement, and 34 and 35 like the above 
( drawingj) ), and an average diameter is computed. The vertical and each level diameter 
measurement value of the above-mentioned cross section of wood are sent to the controller 
section ( draw ing 1 , drawin g 1 0 ), and serve as data of on-the-strength calculation and a path class 
partition. 

[0012] Next, the structure of the blow equipment of a log and an operation are explained. Drawing 
6 is diameter measurement of a log, and explanatory drawing of blow equipment. In drawing a 
blow positioning stopper and 22 7 The cylinder for a blow, 23 a blow head and 25 for a blow 
equipment frame and 24 Guide block, In 26, a guide rail and 27 links 1 and 28 The cylinder for 
blow equipment movement, 29 the bearing for a link, and 3 1 for the guide rail for diameter 
measurement, and 30 Guide block, 32-35 guide block and 37 for the bar for diameter 
measurement, and 36 The bearing for a link, 38 the switch for ******, and 40 for links 2 and 39 
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Microphone maintenance metallic ornaments, 41 — shock absorbing material and 42 — the 
microphone for vibration pickups, and 43 — a link pin and 44 — in a hammer and 44', the coil- 
spring position at the time of a blow and 106 show blow equipment, and, as for the hammer 
position at the time of a blow, and 45, 107 shows a resonant frequency measuring device, as for a 
coil spring and 45 1 

[001 3] As shown in drawing 6 , blow equipment 1 06 is set in the state after the 2nd diameter 
measurement of a cross section of wood. As a hammer 44 is driven in the cylinder 22 for a blow 
after releasing the aforementioned bars 32 and 33 for diameter measurement, and 34 and 35, the 
j cross section of wood of a log 100 is hit and it is shown in the resonant frequency measuring 
J device 107 The resonance frequency of the sound at this time is collected with the microphone 42 
/ for vibration pickups, in the controller section 108 ( drawin g 1 , drawing 10 ) The frequency of the 
/ peak value of the wave is defined as the primary resonance frequency [ secondary / 3rd ] from the 
I one where frequency is lower, and the 3rd resonance frequency (3rd resonance frequency) is 
adopted. Moreover, the aforementioned microphone 42 for vibration pickups is held with shock 
absorbing material 41, such as sponge, and is being fixed to the blow equipment frame 23. The 
cylinder 22 for a blow and the hammer 44 are attached in this blow equipment frame 23, and these 
whole is connected with it possible [ sliding ] by the link pin 43. Moreover, when the bars 34 and 
35 for diameter measurement which slide on the guide-rail 29 top for diameter measurement 
through a link 1 (27) and a link 2 (38) opened and closed, this link pin 43 is interlocked with it, 
and the link pin 43 goes up and down it, and it enabled it to maintain the position of a hammer 44 
at the center of a log 100. And the blow head 24 was formed at the nose of cam of the 
aforementioned cylinder 22 for a blow, the coil spring 45 was attached in the middle of the arm of 
a hammer 44, and the hammer 44 is drawn near from the opposite side of the blow direction. A 
\ position and strength are adjusted so that a coil spring 45 may not hit a log 100 further after a 
\ hammer's 44 hitting. ^ 
\ [0014] When abnormalities are in the judgment result of the above-mentioned measurement, and 
a measurement value, again, it hits and measurement is redone. When abnormalities are in a 
measurement result 5 times or more, measurement is stopped and a log and a system are checked. 
[0015] Next, based on the "formula 1" shown in the following, the Young's modulus of a log is 
computed in the controller section 108 from the length of the log 100 beforehand inputted as the 
diameter of the log 100 read in the controller section 108 ( drawing 1 , drawin g 10 ), the weight, 
and the resonant frequency (3rd resonance frequency). Then, a log 100 is sent to the coloring 
positioning stopper 4 with the wheel 3 ( drawin g 3 ) for ** material, and it is colored the cross 
section of wood of a log 100 according to intensity based on the on-the-strength grade which had 
carried out an arbitrary setup beforehand (postscript). 

the above, and "formula 1 ":Ef=4L2f2rho/980 ~ here, they are the Young's modulus (Kgf/cm2) of 
Efrlog, and the density [ of L:log ] of a length (cm) flog of a resonant frequency (Hz) rhoilog 
(kg/cm3) 

[0016] Next, the coloring according to intensity to a log is explained. Drawin g 7 is classifi cation- 
by-color plant layout drawing classified by intensity with the C-C cross section of drawing 1 . 
drawing — setting - 68 - a coloring equipment drive cylinder and 69 — a coloring equipment 
susceptor and 70 — in spray fixed metallic ornaments and 73, a guide rail and 74 show guide block 
and 109 shows [ a spray and 71 / the cylinder for coloring, and 72 ] the classification-by-color 
equipment classified by intensity ** [ lighting of the coloring according to intensity to a log of the 
limit switch 5 ( drawing 3 ) for a coloring material check / move / horizontally / to the center of a 
log 100 / the coloring equipment drive cylinder 68 / the coloring equipment susceptor 69 fixed 
through the guide block 74 which slides on the guide-rail 73 top of drawing 7 ] And the cylinder 
71 for coloring is driven according to the directions from the controller section 108 ( drawing 1 , 
drawingJLO ), a spray 70 is pushed, and a log 100 is colored. For example, in a two or more 
Young's-modulus 70x103 Kgf/cm log, 50x103 Kgfcm2 <= log <70xl03 Kgf/cm2 colors red blue 
and a less than two 50x103 Kgf/cm log black. 

[0017] And finally a log 100 is sent to the coloring positioning stopper 4 with the wheel 3 

( drawing^ ) for ** material, and a log 100 is taken out out of a measuring instrument with the log 
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taking-out lever 15 ( drawing 2 ). The above-mentioned log taking-out lever 15 is driven in the 
taking-out cylinder 1 8, and receives a log 100 with the log eccrisis lever 16. This log eccrisis lever 
16 that received the log 100 is driven in the eccrisis cylinder 17, and takes down a log 100 to the 
partition material ** material frame 83. 

[0018] Next, the classification after eccrisis is explained. Drawing 8 is drawing of the partition 
material eccrisis section and a partition material place with the A-A cross section of drawing 1 . In 
drawing, in a partition material ** frame and 76, a partition material eccrisis bearing and 77 show 
a partition material eccrisis lever ( drawin g 1 ), and 78 shows [ 75 ] a partition material eccrisis 
cylinder. After eccrisis, it takes out with the classification taking-out section 1 10 ( drawing 10 ) 
classified by intensity of a log, equipment 1 1 1 ( drawing 10 ) is controlled by the controller 
section 108 ( drawin g 1 , drawing 1 0 ), and it takes on-the-strength classification 1 12 ( drawing 1 , 
drawing 10 ) according to the path class. The log 100 taken down on the partition material ** 
material frame 83 with the aforementioned log eccrisis lever 16 ( drawing 2 ) aligns on the 
partition material ** frame 75 ( drawing 1 , drawin g 8 ) with the partition material eccrisis lever 
77 ( drawin g 1 , drawing 8 ) according to the intensity classified by each grade by the koro 82 for 
** material driven by the partition material ** material motor 79 ( drawing 1 ). 
[0019] Next, correlation of the actual bending Young's modulus of a timber trimming **** 
lumber article is indicated from it to be the Young's modulus of the log measured using this 
equipment. Drawing 9 is the correlation diagram of Young's modulus Ef of a log, and Young's 
modulus MOE of a lumber article. In drawing, they are R= correlation coefficient and n= 
measurement size. As shown in drawing, both correlation is understood that it is as high as 0.75 
and the reliability of on-the-strength evaluation of this equipment is high. 

[0020] The block diagram of the whole grading equipment of the log of this invention is shown in 
drawing 10 . In drawing, the controller section 108 is a computer, orders it on-the-strength 
calculation and control of equipment with the measurement data from the sensor of each 
aforementioned equipment, and carries out the on-the-strength partition of a log by classification 
by color with the classifi cation-by-color equipment 109 classified by intensity. And after 
controlling the classification taking-out section 110 classified by intensity, and ejection equipment 
111 after eccrisis and taking on-the-strength classification 112 classified by path class, a log 100 
aligns on the partition material ** frame 75 according to the on-the-strength classification 
classified by path class according to the intensity classified according to the grade. 

[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The plan showing the whole grading equipment of the log of this invention, and the 
schematic diagram of the controller section. 

[Drawin g 2] With the front view of the D-D cross section of d rawing 1 , it is the organization 
chart of an injection of a log, carrying in, and a taking-out portion. 

[Drawing 3] Front view of the main part of grading equipment of the log of this invention. 
[Drawing 4] The side elevation of a weight metering device. 

[Drawin g 5] Front view which is a diameter metering device with the B-B cross section of 
drawing 1 . , 

[Drawing 6] Diameter measurement of a log, and explanatory drawing of blow equipment. 
[Drawing 7] It is classification-by-color plant layout drawing classified by intensity with the C-C 
cross section of drawing 1 . 

[Drawing 8] It is drawing of the partition material eccrisis section and a partition material place 
with the A-A cross section of drawing 1 . 

[Drawing 9] The correlation diagram of Young's modulus Ef of a log, and Young T s modulus MOE 
of a lumber article. 

[Drawing 10] The block diagram of the whole grading equipment of the log of this invention. 
[Description of Notations] 

1 : Diameter measurement section covering 2: Positioning stopper of diameter measurement 

3: Wheel for ** material 4: Coloring positioning stopper 

5: Limit switch for a coloring material check 6: Measurement section covering 

7: Blow positioning stopper 8: Injection equipment 

9: Chain for ** material 10: Motor for ** material 

11: Carrying-in equipment axis of rotation 12: Chain for carrying in 

13: ****** switch 14: Carrying-in frame 

15: Log taking-out lever 16: Log eccrisis lever 

17: Eccrisis cylinder 18: Taking-out cylinder 

19: Carrying-in frame drive [ the 1st step of] cylinder, 

20: Carrying-in frame drive [ the 2nd step of] cylinder, 

21 : Injection frame 22: Cylinder for a blow 

23: Blow equipment frame 24: Blow head 

25: Guide block 26: Guide rail 

27: Link 1 28: Cylinder for blow equipment movement 

29: Guide rail for diameter measurement 30: Bearing for a link 1 

31 : Guide block 32-35: Bar for diameter measurement 

36: Guide block 37: Bearing for a link 2 

38: Link 2 39: Switch for ****** 

40: Microphone maintenance metallic ornaments 41 : Shock absorbing material 
42: The microphone for vibration pickups, 
43: Link pin 44: Hammer 

44 ! : Hammer position at the time of a blow 45: Coil spring 

45 ? : Coil-spring position at the time of a blow 46: Cylinder for diameter measurement 
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47: Guide rail 48: Guide block 

49 51 : Bar for the perpendicular direction diameter measurement 50 55: Bar for horizontal 
diameter measurement 

52: A cylinder soffit positioning stopper, 53 : guide block 
54: Guide rail 56: Log support plate 

57: Log support plate receptacle 58: Load cell receptacle implement 

59: Load cell 60: The 2nd step cylinder for weight measurement 

61 : The 1 st step cylinder for weight measurement The 62: 1 st step dummy support 

The 63:2nd step dummy support 64 65: Guide block 

66 67: Guide rail 68: Coloring equipment drive cylinder 

69: Coloring equipment susceptor 70: Spray 

71 : Cylinder for coloring 72: Spray fixed metallic ornaments 

73: Guide rail 74: Guide block 

75: Partition material ** frame 76: Partition material eccrisis bearing 

77: Partition material eccrisis lever 78: Partition material eccrisis cylinder 

79: Partition material ** material motor 80: Sprocket 

81 : Chain for ** material 82: Koro for ** material 

83: Partition material ** material frame 84: ** material motor 

85: ** material motor 86, 87, 88, 90: Bar 

89: Cylinder for diameter measurement 100: Log 

101 : Grading equipment 102: Feeder (carrying-in section) 

103: On-the-strength measurement section 104: Weight metering device 

105,105': Path class metering device 106: Blow equipment 

107: Resonant frequency measuring device 108: Controller section 

109: Classification-by-color equipment classified by intensity 110: The classification taking-out 
section classified by intensity 

111: Ejection equipment 1 12: On-the-strength classification classified by path class 
113: Assortment equipment according to intensity 

[Translation done.] 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To classify logs by strength, by 
measuring weights, 

diametrical classes, impacts and natural frequencies of the 
logs on the basis 

of signals from a controller part of a strength-sorting 
apparatus and 

calculating strengths of logs on the basis of the measured 
values. 

SOLUTION: A log is raised and stabilized by a weight 
measurement first- 
stage cylinder at a position where the log is loaded on a log 
transfer wheel 3. 

The log is raised and a weight of the log is measured by a 
second-stage 

cylinder at a log-supporting plate fixed to a receiver 
instrument via a load 

cell. A length of a cut end of the log in a vertical direction is 
measured by 

a vertical direction diameter measurement bar, and a length 
in a horizontal 

direction is measured by a horizontal direction diameter 
measurement bar. The 

lengths are averaged, thereby obtaining a diameter. A 
striking apparatus 106 

drives a hammer by a strike cylinder to hit the cut end of the 
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log. A natural \ 
frequency-measuring apparatus 107 measures a tertiary \ 
resonant frequency of the 

sound at this time. A Young's modulus is calculated from 
the diameter, weight 

read by a controller part 108, natural frequency and length. 
The log is sorted 

by color on the basis of a set strength class. J 
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